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OBSERVATIONS ON THE ETIOLOGY AND TREATMENT OF HOOK-
WORM ANEMIA IN PORTO RICO
C. P. RHOADS, M.D.
Sufferers from the anemia of hookworm disease were found to show no
improvement after removal of the parasites by an anthelmintic. Unlike
malaria, in which the products of blood destruction are not lost to the body,
blood is lost in hookworm patients from the duodenum, jejunum and upper
small intestine. Studies showed the blood of these patients to have a very low
color index and to be deficient in iron. It was thought, therefore, that the
red cells were especially deficient in hemoglobin, less so in stroma. Liver
extract, believed to bring about stroma formation, and a balanced diet had no
effect on the color index or red cell count of these patients.
Ferric ammonium citrate, 6 grams daily, however, gave a rise in the
reticulocyte count and a return of the blood to normal. This effect was
produced by iron treatment without removal of the hookworms, and in
patients living on the inadequate native diet outside the hospital as well as in
hospital patients in whom the hookworms had been removed. D. T. M.
OBSERVATIONS ON THE ETIOLOGY AND TREATMENT OF SPRUE
IN PORTO RICO
WILLIAM B. CASTLE, M.D.
Sprue is qualitatively like and quantitatively unlike pernicious anemia.
Gastro-intestinal and central nervous system symptoms, and blood changes
are found in the two diseases. The clinical differences seem to be in the
symptomatology, the gastro-intestinal symptoms being more pronounced and
the neurological fewer in sprue. The blood changes in sprue are the same
as in pernicious anemia in some cases, and in others they are more like the
findings in secondary anemia. The patient with sprue suffers from periods
of constipation alternating with loose, frothy, yellow, acid stools. Visitors to
the tropics suffer the most acute attacks. Treatment has been dietary, includ-
ing meat, and more recently liver, with some success. Studies of the reticulo-
cyte count in sprue indicate that these patients respond to liver therapy in the
same manner as do patients with pernicious anemia.
Recent studies indicate that the pernicious anemia patient lacks a factorYALE JOURNAL OF BIOLOGY AND MEDICINE
easily destroyed by heat, not in the saliva, and not secreted by the duodenum.
This factor is necessary to manufacture liver extract from meat from the diet.
In all of the pernicious anemia patients studied there was none of this factor
in the gastric juice. Hence pernicious anemia is a deficiency disease due to a
specific lack in the stomach, and the normal person does not need liver extract
to keep free from the disease.
An instance of a primary anemia developing in sprue from lack of the
same factor is illustrated in the following case. Since in pernicious anemia
treatment with liver causes no rise in reticulocytes unless the red cells are
below 3,000,000, improvement in the soreness of the tongue, a marked symp-
tom in early sprue cases, was used as the index of response to treatment.
When this patient was given liver extract the diarrhea and the tongue
condition improved and the red count went from 3,120,000 with 78%o
hemoglobin to 4,800,000 with 78%o hemoglobin. Thinking that vitamin B
might have been present in the liver, this vitamin was given alone and the
symptoms became more marked. Beefsteak added to the diet did not help,
but when normal gastric juice and beefsteak were given the symptoms
cleared up. Ventriculin was substituted for the gastric juice with the same
result. This indicated that the patient was unable to manufacture from beef-
steak the factor necessary to clear up the tongue, and that this principle is
present in normal gastric juice.
Gastric juice from one patient with sprue, incubated with beefsteak failed
to cause reticulocytosis in a patient with pernicious anemia, whereas normal
gastric juice, incubated with beefsteak, was effective.
The mere presence of sprue does not of necessity mean that the gastric
juice is ineffective, for gastric juice derived from another case of sprue, when
combined with beefsteak, caused reticulocytosis in a patient with pernicious
anemia. This sprue patient-an American who had returned to Boston
from a visit to Porto Rico-had developed the disease because he had eaten
no meat during his stay on the island. In his case an extrinsic factor was
lacking and his anemia disappeared on treatment with meat.
Another case of sprue in Boston failed to respond to 600 grams of liver
extract by mouth. To intravenous treatment of 100 grams he showed a
rapid reticulocyte and red blood cell increase. In this case the explanation
seemed to be that the patient was unable to absorb the extract from the gastro-
intestinal tract.
It is more difficult to cure sprue patients than those with pernicious anemia.
Intestinal permeability seems to be a factor, since larger doses of liver extract
have to be given. Some cases of sprue show a lack of stroma as well as of
hemoglobin in the red blood cells. About 8%o of pernicious anemia patients
will not regain a normal blood picture without iron therapy, but in sprue a
much greater number need both liver extract and iron, and the vitamin B
complex is probably needed also in some cases. D. T. M.
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MORTALITY AND CAUSES OF DEATH AMONG YOUNG CHILDREN
QF THE PUEBLO INDIANS
SOPHIE BLEDSOE D. ABERLE, M.D.
The material was collected from two Tanoan pueblos in New Mexico,
that for the study on infant deaths being obtained by observations of the
children of 62 families. The infant mortality rate was found to be about
twice as high as that for white infants and one and one-half times as high as
that for colored infants. The mortality rate for children in the second, third,
and fifth years of age was found to be approximately five times as high, while
the rate for the fourth year was about the same as that for children in the
registration area of the United States. In spite of this exceedingly high
mortality, the population of San Juan, where this point was investigated, was
found to be on the increase by virtue of a high birth rate.
Causes of death under five years were as follows: respiratory diseases, 31;
epidemic and other communicable diseases, 23; gastric and intestinal dis-
eases, 18; unknown, 5; malnutrition, 3; nephritis, 1; external causes, 1.
In the period during which these statistics were collected 55 children died
with no physician in attendance. D. T. M.
CARBOHYDRATE METABOLISM DURING EXPERIMENTAL
DIPHTHERITIC INTOXICATION
HERMAN YANNET, M.D., AND DANIEL C. DARROW, M.D.
Previous studies of the carbohydrate mechanism during diphtheritic intoxi-
cation, both in man and in animals, have demonstrated the occurrence of
delayed sugar tolerance curves, extremely low values for liver and muscle
glycogen, and hyperglycemia. This has been interpreted as signifiying an
insulin dysfunction.
The intravenous injection of 0.75 M.L.D. of diphtheria toxin, which
usually kills the rabbit in 3 to 5 days, permitted the following observations:
(1) During the intoxication there was a constant and progressive rise in the
non-protein nitrogen of the blood. This was utilized during the remainder
of the study as an index of severity of intoxication. (2) A large proportion
of the animals developed a definite hyperglycemia during the later days of
the disease. When larger quantities of toxin (1 to 1.25 M.L.D.) were
used almost invariably a hypoglycemia developed. (3) When diphtheritic
and normal animals on a similar starvation regime were compared as to
glycogen content of muscle, heart and liver, it was found that there was no
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appreciable difference in the glycogen of heart or skeletal muscle, but a very
definite decrease in the diphtheritic livers. (4) By determining the glycogen
content of sections of the liver taken before and after glucose injection, it
was found that there was marked diminution of the glycogenetic ability of
the diphtheritic livers. This was not affected by the simultaneous use of
insulin in the diphtheritic animals. (5) Respiratory quotients were deter-
mined daily during the course of the intoxication in diphtheritic animals on a
starvation regime and no significant differences in their ability to burn carbo-
hydrate, compared to normal animals on a similar diet, was found.
It was impossible, therefore, to show any inherent disturbance of the
insulin mechanism during diphtheritic intoxication in rabbits. Apparently
the marked diminution in the glycogenetic ability of the diphtheritic liver can
explain adequately the delayed sugar tolerance curves and the hyperglycemia
seen during the course of the intoxication. D. T. M.
THE CORTICAL REPRESENTATION OF MONKEYS' TAILS WITH
SPECIAL REFERENCE TO THOSE POSSESSING
MARKED PREHENSILITY
J. G. DUSSER DE BARENNE, M.D., AND J. F. FULTON, M.D.
The cortical representation in a series of monkeys exhibiting various
degrees of voluntary activity of the tail was examined by means of monopolar
faradic stimulation. Those possessing a highly prehensile caudal member
were found to have a correspondingly large representation in the cerebral
cortex. Extirpation of this area, when carried out bilaterally, was followed
by complete paralysis of voluntary activity; a unilateral lesion of the tail
area caused asymmetry of response (deviation of the tail to the side of the
lesion) which passed off after several weeks. Though voluntary power was
completely lost in animals with a bilateral lesion, the tail, nevertheless, retained
a degree of involuntary prehensility similar to the spasticity seen in the mus-
culature of the upper or lower extremity in hemiplegia. The spider monkeys
(dteleus ater) have the most actively prehensile tail of any form examined
thus far, and the tail area occupies the superior part of the motor area cover-
ing nearly as much surface as is taken up by the representation of the lower
extremity. In the course of evolution of caudal prehensility the representa-
tion of the foot has been pushed laterally on the surface of the cortex.
VASOMOTOR CHANGES FOLLOWING SPINAL CORD TRANSECTION
AND REMOVAL OF THE SPINAL GANGLIA.
ASHLEY W. OUGHTERSON, M.D., AND SAMUEL C. HARVEY, M.D.
The vasomotor effects of spinal cord transection at various levels have
been studied in the dog following ligation of the femoral artery at various
822levels. The temperature changes in the hind feet following ligation of the
arteries and transection of the cord are dependent on both the level of transec-
tion (number of vasomotor fibres interrupted) and the level of ligation of
the artery, as well as other factors.
If the femoral artery is ligated just below the bifurcation of the aorta,
transection of the cord above the level at which the vasomotor fibres are given
off to the hind limb produces an immediate full vasodilatation. Under the
same conditions transection of the cord below the level of the first lumbar
nerve-root does not always produce a vasodilatation of sufficient degree to be
recorded by the methods used.
If the femoral artery is ligated below the profunda branch, transection of
the cord at lower levels will produce immediate full vasodilatation. Using this
method it was found that there are a sufficient number of vasomotor fibres
leaving the cord below the level of the sixth lumbar nerve-root to produce an
immediate vasodilatation when they are interrupted.
These experiments suggest that, if the method of measuring vasodilatation
is capable of recording the changes resulting from division of a small number
of fibres, vasomotor fibres are found to leave the spinal cord at lower levels
than have previously been described. D. T. M.
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HERNIA
SEWARD ERDMAN, M.D.
Study of 1200 patients operated upon for hernia showed that recurrences
were found in 4.7%o following oblique and in 16.4%o following direct
hernioraphy. These figures agree with percentages reported which roughly
average from 4 to 5 o recurrence for oblique and 15 to 20%o for direct
hernias. More than half were found to recur within six months and 90 to
95 o within two years. The factors in recurrence can be grouped under
those related to the condition of the patient and those depending on faults in
surgical technic. Age, obesity, and chronic disease, especially pulmonary dis-
ease with coughing, are important considerations. In patients over 50 years
of age the rate of recurrence is decidedly higher, and a good proportion of
postoperative deaths occur in the aged. However, if the patient's condition
is good, the fact that he is 50 to 65 years of age should be no bar to operation.
If he is suffering merely from a mild upper respiratory infection the operation
can be deferred until recovery.
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Faults in technic are, mainly, overlooking one of two co-existing hernias,
failure to recognize a weakness in Hesselbach's triangle, and failure to extir-
pate completely the hernial sac. Seventy-five per cent of recurrences after
oblique hernias are direct hernias, indicating that the direct was incipient and
overlooked at the first operation. Use of suture material which is absorbed
too quickly, too great tension on sutures and leaving the cord too bulky either
at the internal or external ring are common technical errors.
Postoperative complications include suppurating wounds requiring drain-
age, hematomas, nerve injury (this complication is over-emphasized), bladder
injury resulting in suppuration, excessive cough and vomiting. Eleven days
for a patient with an oblique and two weeks for one with a direct hernia is
sufficient time to remain in bed postoperatively.
It is very common to find the bladder involved in the sac in recurrences.
Sodium iodide injection followed by a cystogram, or distending the bladder
with saline if the question arises at operation are methods of determining
bladder involvement. Postoperative swelling of the scrotum due to edema
and to temporary hydrocele resulting from irritation of the tunica vaginalis
was found in 15%go of the cases studied. Epididymo-orchitis occurred
in 10%. In the series of 1200 patients there were eight deaths, six from
embolism and two from pneumonia. Four of the eight were over 50 years
of age. D. T. M.
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UNDER-DEVELOPMENT IN THE FEMALE AND ITS RELATION
TO THE STERILITY PROBLEM
WILLIAM H. CARY, M.D.
Analysis of a series of 190 cases of sterility showed the cause to be gonad
deficiency in 43%, and obstruction to the union of the gametes in 57%.
Slightly less than one-half of the latter group were found to be due to cervical
blockade. Types of under-development found were hypoplasia of the vagina,
vulva, cervix and uterus. The term fertility is a relative one and menstrua-
tion is not a proof of normality. Glandular therapy used in 13% of the
cases studied was disappointing. It was found that thyroid extract improved
menstrual irregularities but had no effect in inducing fertility in this series.
D. T. M.
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DIVERTICULOSIS OF THE ALIMENTARY AND URINARY TRACTS
DR. EDWIN BEER
Prior to 1900, diverticula of the colon or urinary bladder were practically
unknown in this country and were rarely reported in autopsy findings;
thousands are now reported in the literature. It is difficult to believe that
this clinical and pathological entity is new to mankind. Rather it would
seem that the discrepancy is due to the factor of human error in the past
and to the precise instruments of diagnosis, particularly the roentgen ray,
available to-day.
Diverticula have been observed from the pharynx to the rectum and
from the kidney to the penile urethra, though the greatest number are found
in the esophagus, the colon, and the bladder. All diverticula may be classified
as congenital, acquired, or acquired with congenital characteristics, that is,
arising at the site of a congenital anlage, which has herniated as the result
of increased pressure in an obstructed hollow viscus. Most diverticula do not
give rise to symptoms and are discovered by chance in routine procedures.
Diverticula of the stomach are rare, most often found in the cardia,
and composed of all three coats of the stomach wall. They give rise to little
disturbance. Diverticula of the duodenum, jejenum, and ileum are more
common, and are being recognized more frequently by the roentgen ray after
a barium meal. In the duodenum they develop most often near the entrance
of the bile and pancreatic ducts. Meckel's diverticulum, found in two per
cent of autopsies, rarely gives rise to symptoms. Diverticula of the appendix
are almost always of the acquired type. Those of the rectum are a great
rarity. There are only twelve reports of ureteral diverticula in the literature.
Those of the urethra usually develop in the floor and are for the most part
acquired.
Diverticula of the esophagus are most frequent in the adult male. They
are composed of mucosa, submucosa and a fibrous adventitia. The mucosa
may show inflammation, thickening or carcinomatous change, and rarely per-
forates. Difficulty in swallowing and regurgitation are the outstanding symp-
toms, although diagnosis can be made only after radiography and esophago-
scopy. Preoperative building up of the patient by feedings through a narrow
tube is often essential. A one-step operation is better than one in two stages,
fistulas being more common after the latter.
Five to ten per cent of all adults have diverticula of the colon. They,
too, are more common in males, and the majority are symptomless. Con-
stipation and flatulence are found in those which produce symptoms andYALE JOURNAL OF BIOLOGY AND MEDICINE
frequently inflammation resulting from stasis and inspissated feces gives a
clinical picture indistinguishable from neoplasm. Sigmoidoscopy is of little
value in diagnosis. X-ray after both barium meal and enema is the only
positive means of diagnosis.
The bladder is a frequent site of diverticula. Females are rarely affected.
Almost all are acquired and secondary to obstruction. Occasionally large,
congenital diverticula are found in children. These are usually outpouchings
arising near the ureteral orifices. Cystoscopic examination followed by injec-
tion of sodium iodide and X-rays taken in both oblique and antero-posterior
positions are essential to accurate diagnosis. D. T. M.
ELECTED:-
To the Editorial Board of the YALE JOURNAL OF BIOLOGY AND
MEDICINE:
Caroline A. Chandler, David T. Monahan.
To the Yale Chapter of Sigma Xi:
George Brigham, Richard 0. Brooke, Merle J. Bruhn, Miriam F. Clarke,
David J. Cohen, Clarence H. Cole, Joannes G. Dusser de Barenne, Lee E.
Farr, Catherine S. Flynn, John F. Fulton, Norman E. Gibbons, Carl E.
Johnson, Clifford Kuh, Paul H. Lavietes, Raymond M. McKeown, Nathan
T. Milliken, Esther H. Montgomery, Lawrence W. Slanetz, Myron E.
Wegman.
To the Yale Chapter of Alpha Omega Alpha:
Irving Friedman, George K. Hirst, John C. Leonard, Raymond E. Miller,
Benjamin N. Tager.
The Faculty of the School of Medicine has awarded honors as follows:
The Campbell Gold Medal to David Jerome Cohen.
The Parker Prize to Myron Ezra Wegman.
The Ramsay Memorial Scholarship to George Keble Hirst, with
Raymond Everett Miller as alternate.
The Perkins Scholarship to William Robert Willard, with John Black
Ogilvie as alternate.
The Keese Prize, awarded for the most meritorious thesis, to Clifford
Kuh, with Honorable Mention to Clarence H. Cole, Elizabeth
Ramsey, and Myron E. Wegman.
The degree of Doctor of Medicine, cum laude, was conferred on
David Jerome Cohen, Clifford Kuh, John Charles Leonard,
Nathan Townley Milliken, Benjamin Nathan Tager, Myron
Ezra Wegman.
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The Committee on Research Funds has made the following grants for
the academic year 1932-33:
Dr. Sophie B. D. Aberle, Instructor in Obstetrics and Gynecology, and Dr. John H.
Watkins, Instructor in Public Health: For procuring copies of the vital records
of Chamita, New Mexico.
Dr. Henry G. Barbour, Associate Professor of Pharmacology and Toxicology: For
studies on the relation of the brain to the water exchanges concerned with
heat regulation and fever.
Dr. Francis G. Blake, Professor of Medicine: For studies on susceptibility and
immunity to pneumococcal pneumonia.
Dr. Caspar G. Burn, Assistant Professor of Pathology: For further studies on the
flora of the tissues and the body fluids.
Dr. George R. Cowgill, Associate Professor of Physiological Chemistry: To con-
tinue a study of the blood chemistry and pathology of vitamin G deficiency
and on the chemistry of vitamin B and the relation of this vitamin to intestinal
physiology.
Dr. Clyde L. Deming, Clinical Professor of Urology: To study the causes of
prostatic overgrowth in man.
Dr. Joannes G. Dusser de Barenne, Professor of Physiology: For investigations on
the excitability of the cerebral cortex.
Dr. John H. Ferguson, Instructor in Physiology: For study of the origin of blood
platelets.
Dr. James C. Fox Jr., Associate Clinical Professor of Neurology: To continue an
experimental study of the eye movements.
Dr. John F. Fulton, Professor of Physiology: To continue a study of the evolution
of cortical dominance in monkeys and apes.
Dr. John F. Fulton, Professor of Physiology, and Dr. Carlyle F. Jacobsen, Research
Associate in Comparative Psychobiology: For recording the recovery of func-
tion after extirpation of the stimulable areas of the cerebral cortex.
Dr. Harold E. Himwich, Associate Professor of Physiology: To continue studies
on fat metabolism and on the respiratory metabolism of organs.
Dr. David I. Hitchcock, Associate Professor of Physiology: For a study of the
physical chemistry of proteins.
Dr. Raymond Hussey, Professor of Pathology: For obtaining precision measure-
ments of anatomical units.
Dr. Richard W. Jackson, Assistant Professor of Physiological Chemistry: To study
the metabolism of trytophane, cystine, and histidine.
Dr. Carlyle F. Jacobsen, Research Associate in Comparative Psychobiology: For a
study of skeletal development in chimpanzees.
Dr. Margaret A. Kennard, Research Fellow in Physiology, and Dr. Carlyle F.
Jacobsen, Research Associate in Comparative Psychobiology: To study the rela-
tion of ephedrine to spinal reflexes.
Dr. Donald G. Marquis, National Research Council Fellow: To investigate the
independence or interrelationship of different visual regions.
Dr. Clyde S. Marshall, Instructor in Anatomy: To study motor recovery following
hemisection of the spinal cord.828 YALE JOURNAL OF BIOLOGY AND MEDICINE
Dr. Arthur H. Morse, Professor of Obstetrics and Gynecology: For a study of
metabolism rate and sterility; to ascertain the effect of removal of the sympa-
thetic nerve supply of the ovaries; and to study ovarian changes related to
hypertrophy of the human endometrium.
Dr. Henry W. Nissen, Research Associate in Comparative Psychobiology: For devel-
oping strength-measuring apparatus for use with chimpanzees.
Dr. Ashley W. Oughterson, Assistant Professor of Surgery: To continue investiga-
tions on the physiology of peripheral vascular disease.
Dr. John R. Paul, Assistant Professor of Medicine: To continue studies on the dis-
sociation of the pneumococcus in vitro and in vivo.
Dr. John P. Peters, Professor of Medicine: To continue studies on blood electro-
lytes, nephritis, water exchange and diabetes.
Dr. Arthur H. Smith, Associate Professor of Physiological Chemistry: For a study
of the influence of diets poor in inorganic salts.
Dr. James D. Trask, Associate Professor of Pediatrics: For a study of H. influenzae
and hemolytic streptococci.
Dr. Frank P. Underhill, Professor of Pharmacology and Toxicology: To continue
investigation of experimental pellagra.
Dr. C.-E. A. Winslow, Professor of Public Health, and Dr. Harold H. Walker,
Instructor in Public Health: To continue the study of fundamental cell
metabolism of bacteria.
Dr. Arthur M. Yudkin, Associate Clinical Professor of Ophthalmology: For further
studies on the vitreous humor and on the chemical structure of the retinal tissue.